Changed delivery of boron to tumours using electroporation for boron neutron capture therapy with BSH.
For effective boron neutron capture therapy (BNCT) it is important that a sufficient concentration of boron (10B) is present in the tumour during irradiation. This requirement represents a specific problem. The aim of this study was to test whether electroporation can be used as a non-specific drug delivery system to increase the delivery of sodium borocaptate-10B (BSH) into MCF7 (breast carcinoma) and B16F1 (melanoma) tumour cells in vitro and in B16F1 tumours in vivo. For the in vitro determination of 10B uptake, the cells were incubated in medium containing BSH and exposed to electric pulses. Boron levels were determined by inductively coupled plasma atomic emission spectrometry. In vivo, tumours were exposed to electric pulses 3 min after intravenous BSH injection. At different times after exposure the 10B concentration was determined in tumours and in blood. A difference in the 10B accumulation in the two cell lines was observed after continuous incubation of cells with BSH. No accumulation of 10B was observed in MCF7 cells, whereas in B16F1 cells, 10B accumulated well and reached a plateau within 30 min. Electroporation of these cells resulted in an accumulation of 10B into MCF7 cells up to the level of 10B in B16F1 cells. In vivo, the application of electric pulses increased and prolonged the entrapment of 10B (BSH) in the B16F1 melanoma tumours. A sufficient concentration of 10B was present in the tumour exposed to electric pulses for up to 24 h. Boron was quickly washed out from the blood and the level was below the concentrations in the tumours exposed to electric pulses at 2 h. The results of this study show that electroporation may provide a tool to increase boron concentration in the cells that have impaired transport of BSH through the plasma membrane. Furthermore, prolonged entrapment of BSH in tumours in vivo may, in addition to electroporation, be caused by the modifying effect of electric pulses on blood flow.